ABSTRACT. The need for social-ecological systems to become more adaptive is widely acknowledged. Social effects generated by participatory planning have been claimed to contribute to this transformation, but little empirical evidence is available that backs up or opposes this notion. We aimed to offer some insights regarding questions as to which social effects are formed in participatory planning processes and at what costs, and to then discuss their contribution to the transformation toward more adaptive social-ecological systems based on empirical evidence. Consequently, we investigated the social effects of participatory planning processes, including the social learning processes leading to them. We conducted semistructured interviews with members of advisory groups involved in river engineering projects in Switzerland. Our results indicate that participatory planning processes can somewhat contribute to maintaining and spreading knowledge and social capital among individuals in a planning group, and this may help them collectively deal with new and complex challenges. However, it is costly in terms of time and patience to build up ecological knowledge, communicative capacities, and trust, with the latter also eroding over time. Overall, we conclude that the contribution of participatory planning via positive social outcomes to the transformation toward adaptive capacity social-ecological systems is smaller than optimists might hope. However, other forms of planning very likely result in no social effects or even the destruction of social capital. Participatory planning, in contrast, can offer the conditions for relational and cognitive learning contributing to the maintenance of social and political capital. Based on our results, we suggest shifting resources from technical to communicative aspects of planning processes and implementations. We recommend that project leaders provide stakeholders with firsthand information about projects, explain rationales and data behind decisions, and clearly communicate that stakeholders do not have decision making competence to support participants in finding their roles in similar participatory planning settings.
INTRODUCTION
The need for social-ecological systems to become more adaptive is recognized by many practitioners and researchers. Recently, participatory planning and comanagement were discussed as a key element of this transforming process (PahlWostl et al. 2007 ). Processes of participatory planning, used synonymously with comanagement throughout this study, are expected to bring about social learning through social interaction. Social learning is both cognitive and value-related and can, for example, create social as well as political capital. Learning and its effects not only help to solve particular management problems but are also expected to make communities more responsive, resilient, and capable (Kuhlicke et al. 2011) . However, we suspect that unrealistically high hopes for the impact of participatory planning on social-ecological transformations may be held. We ground this suspicion on excessive expectations of outcomes of participatory approaches held in the past, such as resistance-free acceptance of projects. Subsequently, there were setbacks when expectations were not met (see, for e.g., Dorcey and McDaniels 2001) . We thus argue that we should abandon overly ambitious goals, develop realistic expectations, and improve knowledge about the requirements for achieving sustainability aims. Realistic expectations of learning effects and subsequent social outcomes of participatory planning reduce the risk of major failure with a subsequent possible reversion to autocratic or pseudodemocratic decision making styles.
Thus arose the main question of this study, to investigate which of the predicted social effects already described in the literature (Innes and Booher 1999) were in fact generated in actual participatory planning processes. We have a particular interest in social learning and its contribution to long-term effects of the participatory planning process. There are two subsidiary questions. First, we wanted to examine what types of learning occurred and who was learning what. Second, we wanted to reveal what process conditions contributed to the creation of social effects and what costs, including time investments, had to be assumed to realize participatory processes and associated positive social effects. Finally, we try to answer the higher level question, what are realistic expectations regarding the contribution of participatory planning to the transformation toward more adaptive social-ecological systems?
Early work on social effects of collaborative planning and their contribution to managing complex adaptive systems was conducted in the late 1990s. Innes and Booher (1999) presented a comprehensive but nonempirical account that http://www.ecologyandsociety.org/vol18/iss1/art13/ identified first-, second-, and third-order social effects of collaborative planning. These authors argued that participatory initiatives first produced social learning that in turn resulted in social and other forms of capital. Then, after the implementation of agreements, changes in perceptions and practices occurred and social effects spread beyond particular projects. Innes and Booher further suggested that midterm new collaborations were initiated as a result of earlier collaborative efforts, fewer destructive conflicts emerged, and new institutions were launched in the longer run. This seminal work suggested that collaboration produced solely positive social outcomes in managing complex adaptive systems. More recent work on social and relational effects of participatory planning in the context of management under uncertainty focused on social learning (Mostert et al. 2008) , capacity building (Kuhlicke et al. 2011) , and capital formation ).
There is also a trend to investigate more specific social outcomes of collaborative processes, such as social capital (Wagner and Fernandez-Gimenez 2009) . Related studies have shown, for example, that trust building effects and other positive psychosocial effects could emerge as outcomes of participatory planning processes (Leach et al. 2002 , Höppner et al. 2007 , and that social capital was built in participatory planning processes under certain conditions, e.g., when initial trust levels were high (Wagner and Fernandez-Gimenez 2009) . Only a couple of studies focused particularly on time requirements for social effects to emerge. One of these studies showed that social capital, as well as new collaborative initiatives, only accrued and emerged after approximately four years of collaborative engagement as the result of previous participatory efforts (Leach et al. 2002) .
Critics indicated that social capital might be consumed as a result of collaborative efforts and warned that the participation of stakeholders could lead to an aggravation of conflicts (Leach et al. 2002, Bullock and Hanna 2007) . Some authors claimed that "consensus among stakeholders is often not achieved, and processes are often conflict-ridden, inefficient, and/or unsatisfactorily settled." (Sheppard and Meitner 2005:173) . Other authors did not stress the negative effects of collaborative efforts, but noted the limitations of such efforts and the challenges to produce social outcomes, and, particularly, social learning Jeffrey 2008, PahlWostl 2009) . In an effort to make favorable outcomes more likely than unwanted ones, reviews have been conducted that identified general best practices in participatory planning, which pointed to the relevance of the quality of participatory processes to produce favorable results (e.g., Reed 2008) and that attempt to link process conditions and context features to outcomes (Newig and Fritsch 2009) . Studies have also tried to identify conditions that hinder and foster social learning and associated social effects, pointing to opportunities for interaction, including clarity of the process, its openness and transparency, or access to adequate resources (Mostert et al. 2007) . Munro and Jeffrey (2012) have shown that the conditions or how participatory processes are organized, for example, time frame of participation, group size, or prevailing mode of communication, could significantly affect the learning outcomes. Whereas cognitive changes also happened under less favorable process conditions, relational changes seemed to depend on more intensive participation. Still, little is known about the range of social outcomes that occur, particularly whether the expected long-term effects occur. Even less is known about the dynamics of different forms of social learning and the costs of developing social effects.
In the context of research on adaptation and transformation toward more adaptive social-ecological systems, comanagement and participatory planning are in vogue despite the calls for caution resulting from earlier research (Dorcey and McDaniels 2001) . Recently a debate emerged on the contribution of participatory planning to adaptation (Stringer et al. 2006 ) and the transformation toward adaptive social-ecological systems (Rauschmayer et al. 2009 ) building on contributions of comanagement to resilience (Olsson et al. 2004) . Empirical research has been conducted on social effects in this context, for example, under the label of monitoring the governance dimension of comanagement (Cundill and Fabricius 2010) . Social learning effects of participatory methods are also being investigated in this new context (Garmendia and Stagl 2010) . This research, however, pays little attention to social effects from a long-term perspective, which would seem to be particularly relevant to the discussion about social-ecological transformations. Garmendia and Stagl (2010) , for example, compared the effects of only two to three workshops in three case studies and merely considered the workshops' short-term social learning effects; this examination allowed few conclusions regarding participatory processes' potential to contribute to forming adaptive social-ecological systems. This limitation was further endorsed by Garmendia and Stagl who found that the time given to a process influenced whether there was "a significant increase in the understanding of other participants' perception after workshop participation." (Garmendia and Stagl 2010:1717) . As in earlier research, smaller than expected relational and social learning effects of collaborative decision making and planning were noted, as well as the need for long-term facilitation and secure and continuous financing of participatory planning (Cundill and Fabricius 2010) .
Also, in the context of evaluating comanagement projects, the social learning concept has gained increasing recognition but has also been criticized for its lack of conceptual clarity (Armitage et al. 2008, Muro and Jeffrey 2008 , and see also Reed 2010 , as cited in Rodela et al. 2012 ). We followed a pragmatic approach with regard to the conceptual underpinning as laid out in the next section. http://www.ecologyandsociety.org/vol18/iss1/art13/ With our investigation, we attempted to shed more light on three issues: first, on the contribution of participatory planning processes to the creation of a broad range of social effects; second, on the ways and forms social learning occurred; third, on the costs and conditions of these processes. This will enable a discussion of the contribution of participatory planning to social-ecological transformations as a result of effects occurred, their extension beyond the directly involved individuals in the participatory planning processes, and the detected extent of social learning.
CONCEPTUAL FRAMEWORK, SETTING, AND METHODS

Conceptual framework
The conceptual framework for our empirical study drew on the works of Jeffrey (2008, 2012) and Innes and Booher (1999) . Muro and Jeffrey illustrated an idealized 'compound model of social learning' based on a literature review (Muro and Jeffrey 2008) that they recently updated (Muro and Jeffrey 2012) . In its latest form, the model depicts planning process features that fosters social learning, e.g., open communication. The model also conceptualizes social learning as contributing to collective action via common understanding. Social learning also contributes to the acquisition of factual knowledge, communication skills, trust, and relationships. Collective action or changes in the physical environment, we called substantial effects, and changes in peoples' minds, whether of cognitive or relational nature, we called social effects. Muro and Jeffrey assumed these two kinds of outcomes were independent. Innes and Booher (1999) implicitly conceptualized the relationship between social effects and substantial effects differently and represented the latter as results of the former in a more linear model. Innes and Booher also considered longterm social effects, such as new institutions and change in norms and practices, which followed implementations; these authors called those effects third-order effects. Leach and Sabatier proposed a two-way relationship between social capital and agreements in which social capital fosters agreements and agreements, in turn, nurture and promote social capital (Leach and Sabatier 2005) ; thus, these authors saw a positive feedback loop between social and substantial effects.
Our conceptual model, with which we tried to accommodate earlier research, took elements from all three models. We explicitly assumed that social and substantial effects existed and that their creation was interdependent, whereas social conditions and learning were preconditions for implementations. We also assumed that implementations fostered or maintained the stock of social and political capital.
We were aware of the conceptual fuzziness (Arnold et al. 2012) in the realm of research that touched upon social learning, social capital, political capital, and the like. For example, trust had been conceptualized as a subcategory of social capital in the past, but Muro and Jeffrey (2012) recently considered it as a subdimension of social learning. We sensed that we would not significantly contribute to the conceptual debate based on a single empirical study and assumed that readers with different conceptual understandings would be able to integrate our findings in their mental models. To facilitate the integration of our findings in earlier research, we give brief definitions of the key concepts.
Social capital is understood here as built by individuals who are embedded in a group, that entails relationships of trust, that individuals in a group follow norms of reciprocity, and that networks exist among said individuals. (Bourdieu 1986 , Coleman 1988 , Wagner and Fernandez-Gimenez 2008 . This conception entails that social capital can be used to acquire other forms of capital. Political capital was seldom defined in the academic literature, and if it was, it was understood to be "the resources used by an actor to influence policy formation processes and realize outcomes that served the actor's perceived interests" (Birner and Wittmer 2003:298) . We defined political capital as an individual belonging to a group having the capacity to follow (i.e., conversational) rules that enable the group to act collectively, in its shared interests. As per Muro and Jeffrey (2012) , one might call these communication skills.
We defined social learning as relational and cognitive changes that happened as a result of experiences in group settings. Thus, we distinguished social learning from individual learning. For further details of possible definitions and the application of learning theories in environmental management and planning see Armitage et al. (2008) . Following Munro and Jeffrey (2012), we distinguished relational changes, that is, how individuals related to other actors in a planning setting, and cognitive changes, which was the acquisition of factual knowledge about the planning situation as forms of social learning. Relying on Armitage et al. (2008) , Pahl-Wostl et al. (2007) , and earlier work they cited, we distinguished singlefrom double-loop learning and referred to different depth of learning as extent of learning. We defined single-loop learning as the acceptance of new ways of dealing with an issue instead of more fundamental changes in mental models. Double-loop learning, in contrast, "occurred when existing worldviews and underlying values were challenged." (Armitage et al. 2008:88) .
Setting
Our empirical study examined the social effects of combined flood control and restoration projects in Switzerland. In this country, from the late 19th to the late 20th centuries, streams were canalized to gain land and reduce flooding risks to farmland, buildings, and infrastructure (Hostmann and Knutti 2009) . As a consequence, 50% of rivers under 600 meters (Arnold et al. 2009 ). Modifications of rivers lead to more intensive runoff peaks. In combination with heavy real estate development in flood plains in the last few decades, the potential for damage from flooding has dramatically increased since the late 1980s (Zaugg 2003) . Additional impacts can be expected as a consequence of ongoing climate change. Already the occurrence of undesired effects have led to a change in the paradigm for river engineering since the early 1990s, and federal and cantonal policies and regulations now aim to provide more space for rivers, including intentional inundation of agricultural land (BUWAL/BWG 2003) . The challenge for the implementation of this policy is that almost every patch of land in Switzerland is used for a particular purpose. Since the 1980s, collaborative and participative planning processes have been considered a way to reconcile increasingly competing interests in flood plains. In Switzerland, stakeholder participation in these settings occurred, in projects with sufficient size, by means of advisory groups that were created through invitation by the executive team. Formally, these advisory groups did not have any decision making power. Typically, members were representatives of cantonal offices from sectors such as conservation or fishery, representatives of NGOs, municipal representatives, and, sometimes, landowners. The meetings of advisory groups were held about four times a year with different frequency of meetings over the lifetime of a project depending on how the project had progressed.
Methods
To address the research questions, we chose five completed projects that combined flood control and restoration, and we conducted semistructured interviews with participants in the projects' advisory groups. To be included in the sample frame, the planning of a project had to have been completed at least three years prior to our study, the project had to be well documented, and the implementation of the project's plans had to have been completed. A further criterion for selecting a project was that it had to be in the German or RhaetoRomance speaking area of Switzerland on account of the language preferences of the investigators. http://www.ecologyandsociety.org/vol18/iss1/art13/ Our initial search yielded 22 projects. From these, we selected projects with some level of public interest and those whose project leaders were willing to participate in the study. To qualify for the criterion of public interest, the case's planning process had to involve representatives from municipal agencies and from the fields of conservation, fisheries, and landowners. In addition, the restored river stretch had to be longer than 1 km. Applying these criteria resulted in five river engineering projects along the Flaz, Kander, Langete, Thur, and Wyna streams. Table 1 briefly presents the characteristic features of these cases. All the projects we investigated were marked by the conflict between the traditional land users and the people trying to gain more space for the river, either to protect downstream infrastructure and buildings, or to provide more space for aquatic and riparian flora and fauna. The Langete case represented an early case of collaborative or integrated planning. Representatives from the sectors of drinking water, fishery, flood protection, and conservation were involved in the planning.
In a second sampling step, we selected the interviewees within the cases. We applied purposeful sampling to obtain interviewees who would be able to provide us with rich information from a wide range of perspectives (Patton 1990 , Coyne 1997 . We partly based this sampling on information provided to us by the project leaders. For each case, we selected five to six interviewees to represent the following functions: authority in charge of the planning process, conservation, i.e., governmental or civil society organizations, fishing, landowners, and municipalities. We preferred participants who were continuously involved in the planning process, if possible from the beginning.
The interviews were guided by a list of key questions and optional subquestions that allowed a deeper exploration of interesting issues. The questions addressed six features: the role of the interviewee in the planning process; characteristics of the process; context features; power of stakeholders to influence the process; effects of the collaborative planning process on the interviewee, on other participants in the planning group, and beyond the group; and the relationships among the participants and their changes over time.
Overall, 26 interviews were conducted. All but one of the interviewees was male, and the ages of most of the interviewees ranged from 45 to 65. The gender distribution reflected that river restoration and flood prevention is a male dominated business in Switzerland. The woman interviewed was the only female involved in the five advisory groups. For more detailed information about the interviewees, see Table  2 . The interviews were digitally recorded, transcribed, and coded. Two researchers developed the coding scheme through an iterative process after thoroughly reviewing a random sample of interviews. Once the coding scheme was developed, one researcher coded every paragraph of every interview. The second researcher coded a fraction of the interviews to enhance reliability of the coding. In our analysis, we followed discourse principles (Gee 2005 , Waitt 2010 ) to find out which issues emerged around four topics: the question of learning, time requirements, most difficult issues to solve, and the effects of Ecology and Society 18(1): 13 http://www.ecologyandsociety.org/vol18/iss1/art13/ participation in general but particularly those extending into the community. Our approach was explorative and not a systematic comparison of the five cases. We focused on finding similarities and differences between the cases with an emphasis on finding evidence, or lack thereof, for the longterm effects of participatory planning processes described earlier in the literature. We were also interested in the forms in which these effects occurred.
RESULTS
We identified social and political capital building as well as ecological knowledge resulting from social learning as the main social effects. Regarding long-term or third-order effects, we detected few changes in norms or practices and only three new institutions. We present our results in detail, describe three different forms of social learning, and discuss conditions for the effects and costs of project realization. We also present results that either contradict or complement the social learning view on participatory planning.
Social effects
Social learning
We identified social learning on three levels: (1) social and political capital, (2) leading a participatory process, and (3) the benefits of providing more space for rivers.
(1) Interviewees reported a series of learning experiences that related to social and political capital or relational change. They said they had learned how to interact with other members of the planning group without causing disagreements. They learned that compromise helped more than stubbornly clinging to a previously held judgment. They learned to listen better to each other's concerns. The first quote by a conservationist exemplified that participants learned that stubbornness was not conducive when groups aimed to find a solution.
Well, we have certainly learned that we can achieve more when we do not stubbornly insist on something.
A conservationist from another case, this time a cantonal representative, reported a fairly similar learning experience. In this quote learning to compromise was emphasized. The quote below illustrates how an interviewee had experienced the atmosphere among the members of the advisory group after they had overcome the early phase of conflict. The new atmosphere he described as follows, again emphasizing the key function of compromise. Overall, mainly those members representing conservation concerns reported increased understanding for the position of other participants, particularly farmers, as learning outcomes of their participation. Moreover, interviewees, who were in their early forties or younger at the time of the planning, tended to report learning experiences, whereas, older participants questioned the importance of learning or accorded this issue little importance, and rather emphasized the leadership style or techniques as central to the planning process.
I think it was really consensus
Asked about the qualities a conservationist representing the canton should have, one interviewee, retired from such a position, responded from his long-term experience, not only drawing on this case but on his whole career: The concept of compromise featured in all five planning cases, where it had positive as well as negative connotations. Apart from the just mentioned 'lazy compromise' the 'healthy compromise' also appeared. The distinction between compromise (some lose, others win, but nobody loses in a way that would lead to strong opposition) and consensus (all agree, nobody loses) was often not made. The concept of consensus received more appreciation in the case of Thur, which had been initially full of conflict compared to the other cases.
(2) The second major learning experience we identified related to leading a participatory planning process. All the leaders we interviewed were leading the participatory or collaborative http://www.ecologyandsociety.org/vol18/iss1/art13/ planning process for the first time. Leaders were aware that they were expected to do things differently than in the past, and give space to a variety of river-related concerns. Given that little formalized or easily accessible knowledge was available on how to lead a participatory planning process, those in charge were faced with a difficult task. We found leaders with little experience working toward a consensus in the early phases of planning. Over the course of the planning process, some learned that group members expected rather firm guidance and that finding solutions with acceptable losses for the stakeholders (compromise) was a more realistic aim than trying to make everybody content (consensus).
We found good leaders had a clear vision, were able and willing to listen, and did not try to make everybody happy. Inexperienced leaders tended to be too open to the preferences of participants, and, as a consequence, postponed decision making, which frustrated at least some participants because they sensed that the planning process was not progressing. Several participants explicitly expressed a wish for clear leadership and guidance. The following quote, in which a respondent, a conservationist, characterized two of the individuals from the canton who led the process in different phases, illustrated this perception of leadership. For him, good leadership style consisted of having a clear vision and working toward its realization. The conservationist appreciated this leadership style, even though the leader was less in favor of conservation than earlier leaders, because it helped to move the project forward.
[ A further challenge was that stakeholders were hard to motivate to participate in such advisory groups, if they did not have some influence on decision making, which they formally did not have. They tended to drop out of the process or to participate as silent members. The related task for project leaders was to identify or even create issues on which the participants could meaningfully deliberate. Over time, individuals with good ecological knowledge seemed to have received high recognition of their knowledge within the groups. And subsequently, the appreciation of these members and the measures they proposed were high (as long as they were open to compromises).
Well, the gentleman I mentioned earlier . . . he is a retired school teacher . . . he is such an expert [in ecological matters]. . . when he said something then we agreed to it . . . he has such incredible expertise. (1_3)
Board members also reported that others 'became green,' that is, experienced a change in attitude toward the approval of nature-oriented flood prevention measures, as a result of being repeatedly exposed to a very convincing participant with nature-oriented/conservationist attitudes, expert knowledge, and good communication skills.
Learning about ecological river engineering was not only generated as a result of personal interaction with people with ecological expertise, but also through trial and error. The need for this trial and error process resulted from the fact that the paradigm shift toward more nature-oriented river engineering was not sufficient to form a new and more nature-oriented http://www.ecologyandsociety.org/vol18/iss1/art13/ practice. This new practice had to be created in close collaboration with board members with different kinds of knowledge. However, the lack of knowledge also provided cause for quarrels between members when distrust still prevailed in the relationships. The following quotation exemplified this point:
In It thus seemed necessary for a new understanding to be created that involved participants' recognizability of their own knowledge gaps and tolerance of the knowledge gaps of their counterparts, at least so they could agree on first measures as trial cases.
In a similar vein, it was also reported from three of the five cases, and that is all the cases that were planned in several stages, that the projects became 'greener' with each stage. This meant that measures became bolder over time as a consequence of good experiences with moderate natureoriented measures.
In the beginning we struggled with it, people were scared that the plants and the wood would be washed away and that one would have to start from the beginning. But after we had accomplished-in total we had 30 sections on 15 kilometers-after we had accomplished 10 sections and one could see the result; one could see how the plants were growing. . . . how the plants were getting roots, then we said "this is the way to go." (2_2)
(3-b) An important result was that social learning related to nature-oriented river engineering also occurred through the public approval of corresponding measures. Interviewees from three different projects reported that planning group members were surprised when citizens started to use restored stretches of the rivers for recreational purposes. The planning groups interpreted these uses as public approval of the projects. This also contributed to bolder planning and measures in later phases of the projects.
Today the people take much pleasure in the flood absorption basins everywhere. They go for a run or take a walk. Our new problem now is to provide [enough] parking space for the people, so they [can] go with their families and their dogs. This has turned into a local recreation area. We did not anticipate this. (1_3)
Even a strong critic of one of the projects, a farmer who was heavily impacted by the project, admitted its recreational value.
This summer we had many people at this loop [of the river] they built over there. It was really nice, I have to say. We have also been over there a lot with the kids. The kids could bathe a bit. On a nice Sunday it was like being on the Riviera. (1_2)
Overall, planning group members, initially critical of the new paradigm of providing more space for rivers, accepted it in response to public approval of corresponding river engineering measures. Almost all those interviewees who did not represent conservation interests in one way or the other from the outset of the process reported that they were now convinced that 'going green' was the way to go.
Asked about the effects of participatory planning beyond the actual projects, a couple of interviewees spoke of their preparatory value for other independent projects nearby, i.e., in the same watershed. This was particularly true when the same individuals met in new contexts, as spelled out in the next quote. Limitations and alternatives to social learning Another crucial finding was how clearly limitations to learning were stated. For example, interviewees noted that learning could not be expected in all regions or could only occur to a minimal extent in some areas. One project leader stated that http://www.ecologyandsociety.org/vol18/iss1/art13/ restoration projects were only possible in certain subregions of his area of responsibility. He stated that in other subregions, the prevailing 'mentalities' would not allow the new paradigm to be followed. Also, some leaders expressed a critical attitude toward the possibility of learning to lead. Asked about his learning experience, one of the leaders clearly expressed that he did not believe that leading such processes could be learned.
I would say it is instinctive what one does [in those situations/processes]. I think one can't learn it. It depends on the person. (1_4)
Asked whether he would do anything differently if he could do it again, he confirmed his cautious attitude toward learning and reflection.
I have already conducted my self-criticism. And I have to say it went well. And in terms of improvement nothing caused me to say I would do it differently next time. I can't say that. (5_5)
According to one interviewee, the leader of the Kander project had a broad education, was well connected locally, and a real go-getter. These types of qualities can complement the openness to learn. The next quote emphasized that particular individuals could make a large difference with regard to changes in practice. This referred particularly to the education of a person and implied that on the spot learning was not necessarily needed to achieve change.
It has to do a lot with [particular] people. Now the responsible person [for maintenance work] is Mr. Luerm and I think he was trained as a lumberjack and I know him from a conservation NGO as an excursion guide. He is just 'greener' (eco-friendlier) than the one who did his job before. (1_1)
Trust, changes in relationships, and social effects with weak evidence Overall, the issue of trust was mentioned less than we expected. Trust and its importance for reaching agreements was, however, emphasized as an outcome of participatory planning when conflict had occurred at an earlier phase of the process, as in the case of the Thur project. Contributions to trust building were reported as a result of repeated meetings, but most importantly by compliance with promises.
A frequently mentioned social effect of participation was simply getting to know people. Moreover, the positive impact of established relationships on the working capacity of a group was widely noted. In particular, governmental and municipal participants reported changes in relationships. The relationship building among cantonal members was, naturally, particularly high in the case of Langete, which focused on sectoral integration, and less on stakeholder participation, and which was also characterized by planning activities in the summer months and implementation in the wintertime for a couple of years, leading to a high number of meetings in different settings over time. Representatives of various municipalities, who usually did not interact even though they acted in spatial proximity, also got to know each other to some degree.
Another crucial finding was that there was no evidence of social effects of the participatory planning process extending into the community, defined as people in an area spatially proximate to the project. Asked about whether relational effects extended into the community, many respondents could not make much sense of the question. One interviewee, however, particularly emphasized the small spatial scope of communication and trust effects, stressing that only people who were directly involved in the planning process experienced such changes. This interviewee emphasized that one had to start with trust-building measures from the beginning in new locations, even those close by, when different stakeholders were involved.
Additionally, social effects did not seem to persist over time. One interviewee, who had reflected considerably on the planning process, said that he saw trust as something that was built up in such processes but that it eroded over time. He said that trust needed constant investment to be maintained. He also noted that trust could be resurrected, meaning that individuals interacted more easily the second time they worked together, even though the relationship cooled off in the interim. A further challenge to relational effects was that they disappeared when actors retired from their functions and new actors, e.g., municipal leaders, were elected. These constant losses of relationships meant that constant investments were necessary to maintain certain levels of trust in a local setting.
Regarding new institutions that were proposed as third-order effects, we identified two organizations that were created late in the processes, probably in the implementation phase or even after project implementation. One was an organization that brought conservationists and farmers together; the other one was a yearly symposium on water issues in the municipality that undertook the Flaz project. One institution was founded in an early phase of the Langete project and constituted the special purpose association the involved municipalities founded as the organizing body of this project.
Conditions and costs
Conditions
We could not identify specific process characteristics, such as the level of stakeholder influence or group size, that could be clearly attributed to particular social outcomes, e.g., trust building or social learning. We, however, found some indication that more intense stakeholder involvement yielded http://www.ecologyandsociety.org/vol18/iss1/art13/ more relational effects. Also, respondents mentioned certain general factors as positive, without further specifying the particular contributions of these factors.
Information on projects directly from project leaders and not, for example, from newspapers was an important part of stakeholder satisfaction with the process. Stakeholders appreciated receiving explanations about the information that had been used to make decisions. Such information enabled stakeholders to backtrack the decision making process of the executive team. Participation in the implementation phase was emphasized as particularly positive. There were three likely reasons for the importance of participation in implementation. First, it seemed to be easier to agree on solutions in the field than on a map, probably because ideologies did not interfere as much when a concrete problem had to be solved. Second, in the field, information could be communicated much more efficiently than on paper. Participants could see things in the field and not have to read reports or try to figure out what was meant on plans or maps. Third, the more dynamic and informal setting of a construction site seemed to enable a more relaxed atmosphere than sitting around a table, and this more casual setting may also have fostered actors' willingness to endorse actions.
Numerous comments suggested that participants expected the process to have clear aims and functions, but that participants also wanted to have a say. One might anticipate tension between these two expectations. Our observation, however, was that participants could be satisfied by a relatively small 'objective' influence if the project leader clearly communicated which topics were subject to negotiation and which were not. This clarification prevented the group from discussing issues on which it had no influence, helped it to focus on topics it could affect, and thus reduced the likelihood that the members would perceive the participatory process as useless.
Time requirements and emotional costs
Costs included time investments and emotional expenditure, and they were both fairly high in all cases. The time that elapsed from problem identification to first implementations ranged from 11 to 13 years in all five cases. We suggest that these huge time requirements reflected the difficulty of participants to accept changes in paradigms and to their biophysical environments. These significant time investments also reflected the challenges of building a workable group that involved relationship building.
Several interviewees emphasized how challenging and laborious the interaction with stakeholders was.
And then you have to identify the individual stakeholders. Who are they, where are they, how are they concerned, what is their problem? And that is incredibly hard work, that is really a lot of incredibly hard work this individual attendance of the individually affected people. (3_3)
We called the associated costs emotional costs. Emotional costs can result from exposure to comments from angry interlocutors or even verbal abuse, which usually did not happen in group meetings but in bilateral conversations between farmers and cantonal representatives. Frequent changes in leadership may also have indicated high emotional costs. In one case, four different individuals led the process over its 11-year duration; in another case, the leader was replaced once. Despite these costs, however, going ahead with planning and implementing the ideas of the executive team without stakeholder approval was not considered a viable course of action in any of the cases. Potential legal battles were avoided by the project leader, as was open conflict, and numerous interviewees said it would not have been possible to realize the projects in a nonparticipatory way.
We could not identify trade-offs between activities that contributed to substantial outcomes and those that had social effects; rather, the latter were clearly reported to support the former. Participants saw the benefits of both a good atmosphere and good relationships to a functioning group, allowing it to make decisions and produce outputs. However, participants did not appreciate activities with a specific focus on the social dimension and relationship building, speaking disdainfully of 'debate clubs,' implying that the purpose of those meetings were debating itself and not trying to find a solution. Participants preferred to focus on technical solutions or other physical changes in the field. Consequently, participants expected meetings to move the planning process significantly toward these solutions. The disdain expressed by interviewees for relationship-building exercises suggested that project leaders might do well to design relationshipbuilding activities that participants do not view as such.
Assessing how much time was required to build trust within a group was difficult for the respondents. Asked about this issue, the interviewees gave fairly vague responses, but emphasized that it took some time until the group found itself, i.e., members got to know each other to a degree that made productive work possible. Two respondents reported that it took about two years to achieve this.
DISCUSSION AND CONCLUSION
We started with the following questions: (1) what was the contribution of participatory planning to the creation of social effects, (2) what conditions would foster these effects, and (3) what could participatory planning ultimately be expected to contribute to the transformation toward more adaptive socialecological systems.
We identified three main social learning effects: learning about the benefits of ecological measures, leading a participatory process, and interacting appropriately with others in decision http://www.ecologyandsociety.org/vol18/iss1/art13/ making settings. Trust was mainly recognized as important when the process was initially conflictive. General relationship building was the most mentioned but the lowestlevel, positive effect, most notably among municipal and cantonal representatives. We found little indication of thirdorder effects.
Our results challenge earlier research because we found neither the trust nor the third-order effects to the extent described by Innes and Booher (1999) . We saw some potential for combined flood prevention and restoration projects to launch similar projects in the same region or river system because of the preparatory and imitation value of realized projects. However, we suggest that the preparatory value affected the river engineering community rather than the region, and that the outcome of extension of effects into the community should be understood in this sense. Our results confirm recent findings suggesting that the social learning effects of participatory planning methods are smaller, in the field, than what is expected based on the theoretical considerations (Garmendia and Stagl 2010) .
Regarding the second question, we could not identify particular links between project conditions and social effects. This might have been due to the low variability of the cases in terms of these conditions. This might also have reflected that project leaders tried to organize the planning processes in an adaptive way until they achieved agreements on plans and plan implementation, holding meetings when they sensed they were necessary, and inviting additional participants to the group when they identified further issues to be addressed by the advisory boards. Also the settings for all five cases were largely identical when it came to the political, historical, and economic environments. Despite this, every case was characterized by many dimensions, including biophysical ones, which we did not systematically consider. This makes it hard to generalize across cases about the causal links between conditions or inputs on the one hand and outcomes on the other. However, interviewees mentioned receiving firsthand information and being able to backtrack decision making as important aspects of the projects. We interpreted those characteristics as relevant process conditions for stakeholder satisfaction and assumed some link between stakeholder satisfaction and social effects. To empirically investigate this link, however, is a subject for future research. Participants also appreciated clarity in the process and clarity about the role of the process for higher level decision making. These are dimensions the process leader could influence. Therefore, we suggest that process leaders' activities have two major effects: first, they directly influenced process conditions and, second, they moderated between process conditions and outputs. That is, we speculate that leaders acted as moderating figures between conditions and outcomes, meaning that good leaders managed to achieve good outcomes even under unfavorable conditions. If leaders took this role, a clear relationship between conditions and outcomes would be hard to establish. Subsequently, research with the aim of establishing descriptions of objective process features and context conditions that enable particular outcomes do not seem overly promising. Inspired by the result of this study on the importance of building a workable group, we rather suggest that future researchers investigate to what degree knowledge of team building, as derived from organizational psychology, and valid for (permanent) organizations might apply to participatory planning settings. This new research could complement and refine findings on the crucial role of leadership noted by earlier studies (Carr et al. 1998 , Olsson et al. 2004 , Mostert et al. 2007 ).
Our practical recommendation is that leaders clearly communicate the role of different actors in the process at the outset, even though this risks some participants be disappointed. Additionally, leaders should provide participants with background information so they can trace back and understand why decisions have been made, and to create bargaining chips so participants have something on which they can actually decide. These might seem overly obvious recommendations to the majority of the readers from the scientific community. However, in practice project leaders have a tendency to hide the fact that stakeholders do not have any right to influence decision making. For some Swiss citizens, it is rather irritating not having the right to at least codecide. Thus it is a recurring challenge for leaders and participants to find their roles in participatory settings.
With regard to time requirements, our findings confirmed earlier research, specifically that it takes at least two years to build a workable group (Leach et al. 2002) , although this timespan will surely depend on the intensity of participation. Work by Muro and Jeffrey (2012) complements our study regarding the frequency of meetings and suggests that strategic planning groups should meet at least six times a year. Regarding the relation between substantial project outcomes, e.g., implemented trial measures, and relational and cognitive changes, we provide further evidence on how the former contributes to the latter. However, these trial measures require time for planning, implementation, and evaluation, or for simply seeing whether measures worked in the intended way, contributing to long project times.
Regarding our third question on the contribution from participatory planning to social-ecological transformations, we suggest for the particular settings in our research that only moderate contributions should be expected from single participatory planning processes. The reasons for our suggestion are based on lower extent of learning than were hoped for in the social-ecological transformation community and very high costs of learning in terms of time, particularly when involved actors participated voluntarily and thus could only dedicate little time to a planning process. Additionally, http://www.ecologyandsociety.org/vol18/iss1/art13/ competing worldviews regarding the value of learning, as well as little persistence of built trust, had an impact on a limited extension of learning and its effects. We suggest that the learning we identified is characterized by the acceptance of a new strategy in dealing with excess water (on the local level) that was promoted by higher level government entities (in this case, cantons). Only for some participants did learning entail questioning one's own mental model of rivers and how to deal with them. Factors noted by interviewees as hindering social learning included rural attitudes or stubbornness of mostly older and rural populations that insisted on controlling rivers. We also identified attitudes with an inherent focus on talent or instinct as the basis for action, paired with a limited willingness to self-reflect and criticize one's own actions as contradicting the learning paradigm.
The finding on limitations to learning supports earlier results suggesting that most learning achieved in participatory planning is only single-loop learning (Pahl-Wostl 2009), i.e., the acceptance of new ways of dealing with an issue instead of more fundamental changes in mental models. The reasons for low persistence and the limited extension of social effects, we suggest, are that trust effects only emerge among actors who directly communicate with each other and that trust vanishes over time if interactions are not maintained. This result, that the small spatial extension of social effects and the disappearance of trust, challenges expectations formulated by Innes and Booher (1999) . The results, however, do support a study by Arnold et al. (2012) who emphasized that learning does not naturally result from bringing stakeholders together, that historic conceptualizations of the environment can dominate discussions of stakeholders, and that leaders play an important role in creating an environment that fosters productive engagement.
On a more progressive note, we suggest that a positive feedback loop or dynamic can emerge between actors that represent conservation concerns on the one hand, and conservation-critical actors on the other, when both are open to different kinds of learning. It seems particularly helpful when conservationists develop social and political capital, which has been called relational capital by Muro and Jeffrey (2012) , and when conservation-critical members acquire ecological or cognitive knowledge related to the natural environment in a social learning process in these groups. Together these two kinds of social learning seem to enable agreements on plans and implementations, which might be rather cautious in the beginning but evolve to bolder measures over time. Project leaders can support this dynamic by communicating a clear vision, encouraging understanding among participants, being decisive, and sharing the background information and rationales for decisions.
The implications of the study are limited because we only considered successful participatory projects, i.e., those that resulted in an implemented project. We also only interviewed people who were involved in the process. We consequently lack outsider perspectives. A further limitation of the study is the lack of systematic consideration of technical and biophysical aspects of the projects and their qualitative dimensions. Even though the projects were well documented, due to time constraints, we could only skim the voluminous documentation in some cases. In other cases, this material had already been archived and we preferred to use the limited time of our interview partners to have conversations with them about the projects rather than asking them to pull out material. Whereas this material would have provided us with technical details, we did not expect it to inform us about the qualitative dimensions of the project, such as design features, leadership and facilitation style, or the transparency of the process. Further studies focusing on social learning only should certainly use already formulated expectations when developing research questions and designs to investigate social learning as already demonstrated by Muro and Jeffrey (2012) . We, on the contrary, had a very broad starting point heavily relying on the framework by Innes and Booher (1999) , which also allowed us to investigate which social effects did not emerge. This might not be considered useful information, but we considered it worthwhile to investigate and also to report that new institutions seldom emerged and other thirdorder effects were also rare.
One should be cautious in deriving broad conclusions about participatory planning processes and their contributions to social-ecological transformations from this study because our empirical evidence was limited to river engineering cases in a country with a particular democratic tradition and high levels of political autonomy at the municipal level. The waterengineering sector is heavily dominated by male individuals. Those in charge have been trained as engineers, which might have an impact on accepted fixed starting points in the search for a solution to a flood-risk problem. The educational background and gender mix might also influence how and to what extent social learning occurs. Despite its long democratic tradition, women's suffrage was only introduced at the federal level in 1971 in Switzerland, and women's involvement in political issues at the local level is still low. This implies that political activities might still follow male dominated rules. Thus, the results of this study need to be confirmed in other settings, before broader conclusions on the effect of participatory planning on social-ecological transitions can be drawn.
Regarding future research we have two suggestions. First, we suggest caution when focusing heavily on the concept of social learning, whose worth might be obvious among academics but can only be shared with a fraction of the practitioners. We think that the concepts researchers promote have to resonate with the aims of practitioners, because researchers and their topics might otherwise well be perceived as an obstacle. For http://www.ecologyandsociety.org/vol18/iss1/art13/ example, to promote in-depth discussions and dialogue might serve the purpose of learning, but it might be perceived as utopian and impractical in the daily practice and time pressure of a project. Hence, future research could focus on the tradeoffs between long-term goals, such as social learning, and short-term goals, such as successfully finalizing concrete projects, and could investigate how more win-win opportunities could be realized.
Second, because we found that leaders were able to influence what can be called quality dimensions of participatory processes, such as the level of transparency, we suggest that future research specify the meaning of these rather abstract concepts for the concrete practice of participatory planning. Transparency and similar concepts are partly proposed in the literature for normative or theoretical reasons, but their meaning in concrete participatory settings is sometimes not entirely clear. However, when respondents state that they appreciate getting informed about how and why certain decisions have been made by the project leader, this can be seen as an operationalization of transparency. Hence, future research could further bridge the gap between theoretical criteria and their meaning in on-the-ground projects and by doing so contribute to the convergence of academic debate and the practice of participatory planning.
Despite our rather critical assessment, we found that participatory planning was judged by participants as the only way to realize the projects. Several interviewees said there was no alternative to planning that tried to include different actors' perspectives through communication and dialog. Thus, in the end, the question on whether the expected social effects emerge does not seem to be the decisive one, at least not for the members involved. Moreover, we found that it was difficult to launch the planning process in a case with some conflict and low levels of trust at the start. This confirms the notion that social capital is an input as well as an output factor of participatory planning . We suggest that successful participatory planning has significant potential to preserve or maintain social and political capital. As participatory planning also requires some level of social and political capital, it might function as a positive feedback process that maintains competences needed to confront future challenges.
Our results also indicate that participatory processes are highly time intensive and that they require patience. A participatory planning process depends on substantial input, such as extensive working hours from administrative personnel, engineering consultants, and voluntary participants. To achieve social and substantial effects from participatory planning, we thus suggest shifting resources from technical to communicative planning measures.
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